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React & Stream

e React vl8 LIf#E. Stream #ZHTOL VH) VT R— Kk
e Node Stream : renderToPipeableStream
e Web Stream : renderToReadableStream

e App Router THAREPMICFIAALTLS

const flightReadableStream = renderToReadableStream(

? [options.actionResult, buildIdFlightDataPair]
: butldIdFlightDataPatir,
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onError: ctx.flightDataRendererErrorHandler,

vercel/next.js - src/server/app-render/app-rendexr.tsx



RSC Payload & Serialize/Deserialize

e Server Component DL 45U VIR
RSC Payload &EFIENSHZT Stream ITEEND

o —ERDT—F IFIMBE DA\ T Serialize/Deserialize 23
(e.g. Client Component ICE S 1% Props i &)

Server Browser

rendexToReadableStream() createFromReadableStream()

RSCL Y F Y TiER
l Serialize | e l Deserialize

RSC Payload @ 7 [ L >#5V) % [ hydrate

v RSC Payload




BERERY TN 7 TIVZHEULTHS

o ~N W export default async function Page() {
e AsynC Component OD/\_y awalt new Promise((resolve) => setTimeout(resolve, 3000));
. const promise = new Promise((resolve) =>
e 2D Cllent COmpOnent setTimeout(() => resolve("PROMISE RESOLVED"), 1000)

)5

° N5
S
@ PI‘OI I IISG%I)ﬂ a const errorPromise = new Promise((_, reject) =>

setTimeout(() => reject("PROMISE REJECTED"), 2000)

e HAIIEIN. RAIFRE I
e use() T Promise =15k i

<Suspense>
<SuccessClient

® <RefreShBUttOn> description={"".padStart(2000, "abcde")}

RS date={new Date()}
- router.refresh() ZMH5NHh> >/ promise-{promse)
/>

</Suspense>

<ErrorClient promise={errorPromise} />

<RefreshButton />

</main>
)5
}




Stream OHF (I ?

e router.refresh() M1 (C DevTools THEER

X Headers Payload Preview Response Initiator Timing Cookies
1 3:I[5613,[1,""]
2 4:1[1778,[1,""]
3 @:["Hd41i-EanmGD@IpIffHyHC",[[["",{"children":["sample",{"children":["__PAGE__",{}1}1}, "$undefined", "$undef
4 S:[["$", "meta","0",{"name" : "viewport", "content" :"width=device-width,- initial-scale=1"}],["$", "meta","1", {"
5 1:null
6 6:"$Sreact.suspense”
7 7:1[9842,["360", "static/chunks/app/sample/page-9a95576bd3d960ac. js" ], "SuccessClient"]
8 a:I1[5402,["360", "static/chunks/app/sample/page-9a95576bd3d960@ac. js"],"ErrorClient"]
9 c:I[5094,["360", "static/chunks/app/sample/page-9a95576bd3d960@ac.js" ], "RefreshButton"]
10 8:T7d0@,abcdeabcdeabcdeabcdeabcdeabcdeabcdeabcdeabcdeabcdeabcdeabcdeabcdeabcdeabcdeabecdeabcdeabcdeabecdeabed
11 9:"PROMISE- RESOLVED"
12 b:E{"digest":"193452068"}
13 |
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e router.refresh() M1 (C DevTools THEER

X Headers Payload Preview Response Initiator Timing
1 3:I[5613,[],""]
2 4:1[1778,[1,""]
3 @:["Hd41-EanmGD@JpIffHyHC", [[["",{"children":["sample",{"children":
4 S5:[["$","meta","@",{"name" : "viewport", "content" :"width=device-width,
5 1:null
6 6:"$Sreact.suspense”
7 7:1[9842,["360", "static/chunks/app/sample/page-9a95576bd3d960@ac. js"_
8 a:I1[5402,["360", "static/chunks/app/sample/page-9a95576bd3d960ac. js"_
9 c:I[5094,["360", "static/chunks/app/sample/page-9a95576bd3d960ac. js"
10 8:T7d@,abcdeabcdeabcdeabcdeabcdeabcdeabcdeabcdeabcdeabcdeabcdeabcdeabcdeabcdeabcdeabcdeabcdeabcdeabecdeabed
11 9:"PROMISE- RESOLVED"
12 b:E{"digest":"193452068"}
13 |

Cookies

"__PAGE__",{}]1}1},"$undefined", "$undef
-initial-scale=1"}],["$", "meta","1", {"

, 'SuccessClient"]
, ErrorClient"]
, 'RefreshButton"]
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e Stream OHBNRALEIBZLHEDHDLSICKD
e Serialize/Deserialize h\MAIZP>THHNME &> ENHH D
e hEHFREETIIMIZICEZATIEDOTE - &K
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e App Router O] TIH\ ZEI(IIFIE React DEETT

e PEZELKERETI CICIRIUDETIEHOD FHEA
(FIN\w I ENTRZFICHEZDHE)
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Stream 7 — % OEEHIE

:I[5613,[],""]

:I[1778,[1,""]

: ["Hd41-EanmGD@IpIffHyHC",[[["",{"children":["sample",{"children":["__PAGE__",{}1}1}, "$unde
LL"$", "meta”,"0",{"name" : "viewport", "content" :"width=device-width,- initial-scale=1"}],["$’
‘null

:"$Sreact. suspense”

:1[9842,["360", "static/chunks/app/sample/page-9a95576bd3d960@ac. js" ], "SuccessClient"]
:I[5402,["360","static/chunks/app/sample/page-9a95576bd3d96@ac.js" ], "ErrorClient"]
:I[5094,["360","stat1ic/chunks/app/sample/page-9a95576bd3d960ac. js" ], "RefreshButton"]

: T7d0,abcdeabcdeabcdeabcdeabcdeabcdeabcdeabcdeabcdeabcdeabecdeabcdeabcdeabcdeabcdeabcdeabcde
: "PROMISE- RESOLVED"

tE{"d1gest":"193452068"}
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Stream 7 — % OEEHE

3:1[5613,[1,""] Chunk
A . R M "
: ["Hd41-EanmGDOIpIffHYHC" ,[[["",{"children":["sample",{"children":["__PAGE__

", {3131}, "$und

LL"", "meta”™, 0" ,{ "name" : "viewport", "content”: "width=device-width,  initial-scale= :
1:null
6:"$Sreact.suspense”
7:1[9842,["360","static/d e N &= o s b 0 o 11171 ¢ cessClient"]
a:I1[5402,["360","stat1ic/c orClient"]
N eyl o ID + ":" + Tag + Row DAL reshButton"]
8:T7d0@,abcdeabcdeabcdeabc bcdeabcdeabcdeabcde
9:"PROMISE- RESOLVED"
b:E{"digest":"193452068"}
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T O N © N O FkF e & W

:I[5613, [

B . 11T ICEMChUNKD S END T — 2653

. ["Hd4i-EQ el Unkn*= 1373, " $unde
bl © /{7 TUTF—SDBERYIIMMEEINTED. i
- Nu / ~ R

N BT ONERLTVS

st © DevToolsHETRZIBAICITEENDE e
:I[5402, [ "]

: I[5094, ["560™, . , on"]
:T7d0@,abcdeabcdeabcdeabcdeabcdeabcdeabcdeabcdeabcdeabcdeabcdeabcdeabcdeabcdeabcdeabecdeabced
: "PROMISE- RESOLVED"

:E{"d1gest":"193452068"}

deabcdeabcdeabcde2:["$","main",null,{"children":[["$","$6",null,{"children":["$","

ID=2DChunkHhID=8®DChunk®Z* E & &




Stream 7 — % OEEHE

J["$", "meta","0",{"name" : "vie Chunk =—=(CiEE T3+ — e=1"}],["$

:full
: |$Sreact . suspense” 163 EXYBE

:1[9842,["360", "static/chunks .
’ ’ é/% 73 \ —
. [S4@2 s ["360" ] "static/chunks = ’E‘I‘:{ Hﬁd)%ﬂj Lj— LL‘ *U% "]

. [5094’ ["36@" , "Static/ChunkS "LE,-'%_ L;KE nn]
:117d@, abcdeabcdeabcdeabedeabec )

: JPROMISE- RESOLVED"
:B{"d1gest":"193452068" }

T O N © N O FkF e & W

)IpIffHYHC", [[[’ I}]},"$undj

t"]
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Stream 7 — % O EHEXN5

TN . 7 — 5 ORI/ R VS ERT
 S1E I’ H’ T’ E) D) W; R; P fcig\%<b\\§7£
842,["360", % < L;EEI? (I = ImpOrt’ D — Debug 7&&\)

/

(M el . % \B A  React U —BREA BFIZ T — &

Ul (O— R_LETIE “Model” EMEIFND)

9: "PROMISE- RESOL
bPE{"digest":"19




Stream 7 — % OEEHE

e T—HXIF

e Tag Icl UTUIESI NS
[5613,[],""] e XK¥I(d IJSON String
[1778,[],""]

["Hd41-EanmGD@JpIffHyHC",[[["",{"children":["sample",

[["$", "meta","@",{"name" : "viewport", "content": "width=device-width,- initial-scale=1"}],["$
null

"$Sreact.suspense"

[9842,["360", "static/chunks/app/sample/page-9a95576bd3d96@ac. js" ], "SuccessClient"]
[5402,["360", "static/chunks/app/sample/page-9a95576bd3d96@ac. js" ], "ErrorClient"]
[5094,["360", "static/chunks/app/sample/page-9a95576bd3d96@ac. js" ], "RefreshButton" ]

7d@,abcdeabcdeabcdeabcdeabcdeabcdeabcdeabcdeabcdeabcdeabcdeabcdeabcdeabcdeabcdeabcdeabcde
"PROMISE- RESOLVED"

{"digest":"193452068" }




Zero Chunk (@5t. &8 TIFTSIFVET)
e ID=0 M Model Chunk hiL 5 Vo Dtem

o Clientfll TOEE = Zero Chunk DiiH

¢ HLEETH ID=0D Chunk "5 RTWLW << ERL)

const initialServerResponse = createFromReadableStream(readable, {
callServer,

})

function createFromReadableStream<T>(
stream: ReadableStream,
options?: Options,
) : Thenab1e<T> {
! const response: FlightResponse = createResponseFromOptions(options);
startReadingFromStream(response, stream);
return getRoot(response);

function ServerRoot(): React.ReactNode {
return use(initialServerResponse)

Anl'l:}
export function getRoot<T>(response: Response): Thenable<T> {
const chunk = getChunk(response, 0);

return (chunk: any);

}
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"I" - Import

e VoA 7Y NIAYVIR—2> ® Import HH Chunk
e webpack Tohnild __webpack_require__ HIE(ENSD
e Import IREZT7AIINPOAVR—2Y MEHRZED

7:1[9842,["360","static/chunks/app/sample/
page-7£3480£94493b7ch.js"], "SuccessClient"]

[ xroWZ B LIcH D
9842,
["360", "static/chunks/app/sample/page-7£3480£94493b7ch.js"],
"SuccessClient"

]




"E"™ = Error

e TS —I5%K Chunk
e Production FFld digest Ddr & 72D

Production

b:E{"digest":"193452068"}

Development

b:E{"digest":"193452068", "message" :"Exxroxr: PROMISE
REJECTED", "stack":""}




"T" - Text

e 1024bytek D KEFWVLWZFAIZRIDChunk& 785
o "T"DERZICITY A XAHIGEBIETHNS NS
e | [ "".padStart(2000, "abcde") % Props ICE U fiZE& DA

8:T7d0, abcdeabcdeabcdeabcdeabcdeabcdeabcdeabcdeabcdeabcdeabcdeabcdeab
cdeabcdeabcdeabcdeabcdeabcdeabcdeabcdeabcdeabcdeabcecdeabcdeabcdeabecdea

bcdeabcdeabcdeabcdeabcdeabcdeabecdeabcdeabecdeabede. ... (BE])

x"7dO" » 2000



"T" - Text

e Chunk Z73132EHIEIIA—FEICOXY MIEWTHD

}
if (value.length >= 1024) {

return serializelLargeTextString(request, value);

return escapeStringValue(value);

e JISONEDZETIT Y- F/IN\—R%ZEETDTcH
e TRAT—T7NZWVWNXFIDZSICAVIND MMTT BT
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Serialize / Deserialize DEX

e Model Chunk @ Serialize / Deserialize (3.
FE (3 JSON.stringify 8 LU JISON.parse ZIEATWBIET

o ZNZFMN replacer/ reviver ZBE U TZERIMIBEZHIAIVALI LTS

packages/react-server/src/ReactFlightServer.js xSerializefil

const stringify = JSON.stringify;

const json: string = stringify(value, task.toJSON);
emitModelChunk(request, task.id, json);
}

packages/react-client/sxrc/ReactFlightClient.js xDeserializefil

function parseModel<T>(response: Response, json: UninitializedModel): T {

return JSON.parse(json, response._fromJSON);

}




Zero Chunk ZiRULWTH D

[

"Hd4i-EanmGDOJpIffHyHC",

[

[

[

mni
r

i1 "children": ["sample", { "children": ["__PAGE__", $3%}1 %] %,
"$undefined",

"$undefined",

true

"children": [
"sample",
3 "children": ["_PAGE__", 1%, ["$L1", "$L2", null]l] %,
[
"$" [ 4
II$L3II ,
null,
]

X A&

- DIeHERZUIEED




Zero Chunk ZiRULWTH D

[

"Hd4i-EanmGDOJpIffHyHC",

[
[
[

miu
r

1 "children": ["sample", i "children": ["__PAGE__", %] %] %,
"$undefined",

"Sundefined",
true

e £{k|d IJSON String

"children": [
"sample",
i "childxren": ["__PAGE__", 1%, ["$L1", "$L2", null]l] 3%,
[
"$" [ 4
II$L3II ,
null,
]




Zero Chunk ZiRULWTH D

"Hd4i-EanmGDOJpIffHyHC",

3 "children":
"$undefined",

"Sundefined",
true

1,
[
]
"children": [
"sample",
3+ "children":
[
II$II ,
II$L3II ,
null,
]

[II_

Build ID

e EINFCEDID
o IRFEDEIKEEEDHDZA.
MPA FET—2 3 2 ICIDEDS

_PAGE_ ["$L1", "$L2",

A X hulll] %,




Zero Chunk ZiRULWTH D

[
"Hd4i-EanmGDOJpIffHyHC",

TR . FIT"$" DIBIRFEDIHEDIT
undetined” 155% 7% Serialize/Deserialize KXW EZEH D

"children": [
"sample",
i "children": ["__PAGE__", {%, ["$L1", "$L2", hwull]] %,
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Serialize RIGEZREH D

o J—=1)72 %%%'
e undefined )lg;EH/\J ((:-Ij-T_IJ\)_ I\ 31’1%5 fot:E)a)

e null

o VUMb T2T2U symbol.for ZBUTIO—/NILD RIVL I A RIICEBRINTZD IRILDH

_ \ - FormData
o V)7 51 XeJgEMEZEZ AL Iterable
¢ XF5 - Blob
o fc’l
e Map * ReadableStream
e Set
e TypedArray & ArrayBuffer ’ ASynCIterat0r

e Date

o TL=URFATITO AT U MEEFTIEREN. VU7 SA Xeggr70ONT 1 ZFDOED
o —/\7 232 (server action) & U TDREEEX

o VAT IRERERIY—NIIR—R FDEZR (JSX)

e JO=2

ReactkRF+ a2 Xk -"use client' ®&EA K D 2

https://ja.react.dev/reference/react/use-client#serializable-types




Serialize RIGEZREH D

1) 754 X0JRETR props ICIFLLTFDEDHRHY £7 -

e JUZT47

s 854072 ISON 3 TRUBAABEDESE

o B

~ 455872 Serialize / Deserialize 'K E

e =
SSRMICH R — RS NESBED

e Nnull

e VUMb, TZEEL symbol.for ZUTO7O—=/NNIVD RV I AR YICEBRINEY ORILDH

— | - FormData
o VT SA XJREMEZES AT Iterable
. XEF - Blob
o fic3

- ReadableStream

e Map

e Set

e TypedArray & ArrayBuffer ° ASynCItel‘atOI‘

o JL—URATIT O AT O IEEFTIER SN, U754 X0[geRRT70ONT 1 Z/KH2ED
o —J\77232 (server action) & U TDREEEL
e VSATUMFERIFH—NIUR—XIMDEZ (USX)

e JO=ZZX

ReactkRF+ a2 Ak -"use client' D&RBAK D Frt2

https://ja.react.dev/reference/react/use-client#serializable-types
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React Element

e React Element & Tuple DF2IC Serialize N3
o FCEEEZM "$" DA D Tuple At React Element &HiffE NS
e Tuple AlF. "$" - Type » Key - Props D)EF

"$" CEE [ "div" 72 & DType or
ngn Import Chunk NDSHR

II$L7II .

] key_lll ,
) X MEEFR E Dkey s
"description”: "abcde",
]

"date": "$D2024-04-24T15:01:40.265Z2",
"promise": "$@8"
$




—EBDEREE

e JavaScript EIED{ET JSON TRIRTERWVWEHD

$Infinity
$-Infinity
$NaN

$-0
$undefined

S5ladic. AW I LETR$DRD 1XFTH

J:Ead)%é IIIII in_i IINII Ilull ODH%,F;“_E{MIE

aka)

Infinity
-Infinity
NaN
-0

undefined

ESNTHD,

I UTWB,



Date

e $D + DateA 7T T LD toJSON() E1THR
e DeserializeBFld new Date() T DateA 7y U MICEENS

$D2024-04-13T08:10:15.385Z



Client Component (Lazy)

e $L + Import Chunk ID
e Server fITTIE. Serialize &[REFIC Import Chunk Hw3 fE5Nd

Chunk

$L7 —p7:1[9842,["360", "static/chunks/app/sample/
page-7£3480£94493b7cb.js" ], "SuccessClient"]

ReactFlightServer - serializeClientReference

emitImportChunk(request, importId, clientReferenceMetadata); Impor‘t Chunk G){"EE\Z/%{%

wrlttenCILentReferences set(clientReferenceKey, importlId);
if (parent[0] === REACT_ELEMENT_TYPE && parentPropertyName === '1') {

return serializelLazyID(importId); $|_ + ID @ﬁz ‘/:\\/ U 75 ’]/Z\\
}




Client Component (Lazy)

e Client I Tl React.lazy T
Import Chunk %519 %/ IC Deserialize

ReactFlightClient - parseModelString

case 'L': { function createLazyChunkWrapper<T>(
wunk: SomeChunk<T>,
) : LazyComponent<T, SomeChunk<T>> {

const 1d = parselnt(value.slice(2), 16); const lazyType: LazyComponent<T, SomeChunk<T>> = {

const chunk = getChunk( nse, id); $$typeof: REACT_LAZY_TYPE,

17 | ~ = e ~ rinle
()aAV L O Al CNIINK
W A Y - WA NA 0 hr ¥ & arirn ’

_init: readChunk,

return createLazyChunkWrapper (chunk); b
} if (__DEV__) {

const chunkDebugInfo: ReactDebugInfo =
chunk._debugInfo |} (chunk._debugInfo = []);
lazyType._debugInfo = chunkDebugInfo;
}
return lazyType;




Function (Server Action)

e $F + Server Action [ER®D Chunk ID
e E')L REFE T Server Reference & UTEEEIC ID FEI{TEINTWLWS

Chunk

8:3"1d" :"7de9e92d780a000fal8feb74a7ec9a83a73ddc8f", "bound" : null}

$F8 /:

"node": 3
"7de9e92d780a000fal8feb74a7ec9a83a73ddc8f": 3
"workers": 3

"app/page": "(rsc)/./node_modules/(&EH)"
[

next/server/server-reference-manifest. json




Function (Server Action)

e ClientHITIE. ZH¥IDZHEIC
Server BIlICU VIR 2T 5 TcBEEE UT Deserialize

case 'F': {

const 1d = parselnt(value.slice(2), 16);
return getOutlinedModel (

"createServerReferenceProxy()" ##HT
Client I TE17R]gE R AL ENIF




Promise

e $@ + Promise 1§¥#k® Chunk ID
o SHB% Chunk [ClE Resolve / Reject DIBFERME E NS

const promise = new Promise((resolve) =>

setTimeout(() => resolve("PROMISE RESOLVED"), 1000)
) 5

Chunk

O:"PROMISE RESOLVED"




Promise

e Server I Tl Serialize WHRD Promise HfE;RT B & Stream [TIX(E
e Client I TIZ ID &I S Chunk ZFHKd D

ReactFlightServer - serializeThenable() ReactFlightClient - parseModelString()
case '@': {

if (value.length === 2) {

newTask.model = value;
pingTask(request, newTask);

return new Promise(() => {});
}
const id = parselnt(value.slice(2), 16);
const chunk = getChunk(response, 1id);
return chunk;

xchunkB{&hthenable
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Console @ Server-ClientU L —

e [Flight] Instrument the Console in the RSC Environment and Replay
Logs on the Client #28384
& https://github.com/facebook/react/pull/28384

e "enableServerComponentLogs" 759 NMNETEH D,
Next.js v14.3.0 BFFR TIEIETR— bk

o FIFEIFDMEIEM _EDTc DEAE

e Server Al D console E1T7HFIC Stream FH T Client AlICRT
- Client BITRE U console D XYw REETFLOTEHDTS

e Stream Tag (& "W" ("c" U»izLd-?)


https://github.com/facebook/react/pull/28384

Console @ Server-ClientU L —

e Server Al T console D XY w RICIVy FAEZHTTCWS

packages/react-sexver/sxc/ReactFlightServer.js

typeof console

'‘object' &&

console '== null

{

patchConsole(console,
patchConsole(console,
patchConsole(console,
patchConsole(console,
patchConsole(console,
patchConsole(console,

patchConsole(console,
patchConsole(console,
patchConsole(console,
patchConsole(console,
patchConsole(console,

(
(
(
(
(
(
patchConsole(console,
(
(
(
(
(
patchConsole(console,

methodName:
methodName:
methodName:
methodName:
methodName:
methodName:
methodName:
methodName:
methodName:
methodName:
methodName:
methodName:
methodName:

‘assert');
‘debug’);
‘dir');
‘dirxml');
‘error');
‘group’);
‘groupCollapsed');
‘groupEnd’') ;
‘info');
'log');
'‘table');
‘trace’);
‘'warn') ;




ReadableStream / AsynclIterator @ Serialize

e [Flight] Encode ReadableStream and Asynclterables #28847
&https://github.com/facebook/react/pull/28847

e "enableFlightReadableStream" 7 S O NWMETH D,
Next.js v14.3.0 B TIFIEHR— K

e Stream Tag (C "R", "r", "X", "x", "C" HLENMINTLS

e "R" "X" |& Stream DEIA (r, x & BYOB Stream DY RK— M)
"C" | Stream DR THRERT

e Server Component ¥ Server Action T
Stream ZEID O ES XD ICXDEHH ?


https://github.com/facebook/react/pull/28847
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HB80 Stream&ZH5—FE

e DUFDDBDLDICK>TcL DTN TS

X Headers Payload Preview Response Initiator Timing Cookies
1 3:I[5613,[],""]
2 4:1[1778,[1,""]
3 @:["Hd41i-EanmGD@IpIffHyHC", [[["",{"children":["sample",{"children":["__PAGE__",{}1}1}, "Sundefined", "$undef
4 S:[["$", "meta","@",{"name" : "viewport", "content":"width=device-width,- initial-scale=1"}],["$", "meta","1", {"
5 1:null
6 6:"$Sreact.suspense"”
7 7:1[9842,["360", "static/chunks/app/sample/page-9a95576bd3d96@ac. js" ], "SuccessClient"]
8 a:I1[5402,["360", "static/chunks/app/sample/page-9a95576bd3d96@ac. js"],"ErrorClient"]
9 c:I[5094,["360", "static/chunks/app/sample/page-9a95576bd3d960@ac.js" ], "RefreshButton"]
10 8:T7d0,abcdeabcdeabcdeabcdeabcdeabcdeabcdeabcdeabcdeabcdeabcdeabcdeabcdeabcdeabcdeabcdeabecdeabcdeabcdeabced
11 9:"PROMISE- RESOLVED"
12 b:E{"digest":"193452068"}
13 |
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e Stream & Tag IT3EFE Y D & Chunk DIEFEDHIBIHAD <
e Serialize SNTF—13"$" ZR B EEHPHIITORULHA DL
e HElEReact BADA—RZFHZHIERAEDIRDITHNT S

e Serialize / Deserialize D—RKRZRBTHB &,
51& App Router ICERZD RBENBIFTTRATET TELL
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